Aim: The aim of this study was to investigate oral health knowledge and practices among undergraduate university students from various disciplines with access to free dental care. Materials and Methods: A total of 709 questionnaires were filled out. Data collected included: demographic data, oral health knowledge, and self-reported oral health practices and dental service utilization. Descriptive statistics and Chi-square analysis were performed; significance level was set at P < 0.05. Mean age was 20.8 ± 1.5 years. Results: There were (90.1%) of students who considered the toothbrush an oral hygiene aid, (91.1%) thought fluoride was beneficial to teeth, and almost (80%) students believed smoking has harmful effects on oral health. Regarding oral health practices, nearly half of the samples reported twice daily tooth-brushing, one-third received regular dental check-ups, and half visited the dentist because of pain or bleeding gums; fear was the main reason for not visiting the dentist. Females primarily visited the dentist for esthetic reasons (70%) and males upon complaint (59.8%). Oral health knowledge and practices among university students were poor. Conclusion: Dental students showed higher knowledge and better practices among disciplines studied. It is also important that dental hygienists take an active role in educating students in the aspect of oral health.
Introduction
Oral hygiene is a significant factor in oral disease prevention. Given the educational level of university students, the concept of oral health, its importance, and practice are assumed to be easily understood and applied by them, irrespective of their discipline [1] . It is presumed that mass media, dental staff and dental literature are the main sources of oral health information for the public [2] . By maintaining oral health, dental health providers become role models for their patients. Dental students must acquire knowledge, beliefs, attitudes and practices which positively affect the oral health of their patients, families and colleagues from other disciplines [3] .
Many studies about oral hygiene behaviors have been conducted among university students. Some have focused on the knowledge, attitude, and practices of non-professional college students towards oral health [4] [5] , and others studied dental students [6] - [10] , students with medical background (including medicine, dental, nursing, and pharmacy students) [11] [12] , or compared dental, dental technology and dental hygiene students [13] . One study was conducted in a Turkish student population but excluded dental students [14] and another compared medical and engineering Indian students [1] . However, those comparing the general university student population have been sparse and little care has been paid to the context in whether dental students differ from other students with respect to their knowledge and practices towards oral health and oral self-care regimens.
The campus population of Jordan University of Science and Technology provided a unique opportunity for assessing the oral hygiene knowledge and practices of university students from diverse disciplines since the university has a dental school offering free dental care to students so, access to care is not a problem; it is the student knowledge and dental awareness in getting such services. Thus, this study aimed to assess oral health knowledge and practices of university students from diverse disciplines when they have equal access to free dental care.
Materials and Methods

Ethical Clearance
The study was supported by the Jordan University of Science and Technology, grant number 227/2009. The Jordan University of Science and Technology's Institutional Research Board (IRB) ethically approved the survey protocol.
Study Population and Sampling
During the study period, several college buildings at the university campus (cafeterias, library group's rooms, lecture buildings, corridors, student union/clubs and recreational areas) were visited, and undergraduate students who were available in these locations were invited to participate in the study. The college buildings were visited more than one time in different days and met the students to reach total of 700 students. Inclusion criteria included undergraduate students, studying in any discipline in the university, and fully completing the questionnaire.
A cover letter attached to the questionnaire provided information about the survey and invited student participation. Participant consent was obtained prior to asking them to answer the questionnaire. The questionnaires were hand-distributed by a group of fifth year dental students as part of a research project course. University students were asked to return the questionnaire after answering independently without asking the student in order to avoid any bias. Confidentiality was maintained throughout the study as the questionnaires were anonymous and a numbering system was used. Prior to distribution of the questionnaire, the students were informed that their participation was voluntary and that refusing to participate would not affect their grades.
Questionnaire
A 23-item, researcher-designed, self-administered questionnaire was used to collect the data. The questionnaire was constructed using multiple-choice or true-false format and consisted of three parts. The average time to complete the survey was approximately ten minutes. Content and face validity of the questionnaire were tested with members of the target population (n = 30). Test-retest reliability was completed with a separate sub-group from the target population, i.e., 25 students from different disciplines were asked to answer the questionnaire twice (one-week apart).
The questionnaire was divided into three sections: Section I: Demographic variables of the study sample. Eight questions addressed age, sex, year of study, university, faculty, both parents' educational level, number of family members, and smoking behavior.
Section II: Oral health knowledge. Eight questions addressed knowledge about the appropriate age for the first dental visit, benefit of different oral hygiene aids, benefit of fluoride for teeth, toothpaste choice, harmful effects of smoking on oral health, diet, the effect of plaque on oral health, and impact of oral health on general health.
Section III: Self-reported oral health practices and dental service utilization. Seven questions addressed frequency of tooth-brushing, sugar intake, and routine dental check-ups, date of the last dental visit, reasons for visiting and not visiting the dentist and person's evaluation of his/her oral health.
Statistical Analysis
Data analysis was done using Statistical Package for Social Sciences (SPSS) computer software (SPSS 15.0, inc., Chicago, USA). Descriptive statistics were used to summarize responses, which were then subjected to Chisquare analysis to assess various relationships. Significance level was set at P < 0.05.
Results
Demographic Characteristics of the Study Sample
A total of one-thousand students were surveyed; 291 questionnaires were excluded by the principal investigator due to incomplete surveys and data from 709 questionnaires were analyzed yielding a response rate of 70.9%. The sample included students from several disciplines aged 18 -25 years (mean (SD) = 20.8 (1.5)), with the majority coming from large families. Dental students comprised (43.7%) of the total sample. The demographic characteristics of the respondents are shown in Table 1 . Table 2 shows the oral health knowledge of the students. Only (12.8%) believed that timing of the first dental visit should be at no later than the first year. The majority of students (90.1%) considered the toothbrush an oral hygiene and caries-preventive aid. Dental students were the highest among all to use auxiliary oral hygiene aids and base their choice of toothpaste upon fluoride content, but pharmacy students were the highest to use Chlorhexidine® mouth-rinse (92.6%). There were (91.1%) of students who believed that fluoride was beneficial to teeth. A preponderance of students, mostly females, demonstrated good knowledge about harmful effects of smoking (80%), diet and plaque on oral health and the impact of a person's oral health on his/her general health. Dental students showed the highest knowledge level in all areas of oral health knowledge, (P < 0.05).
Oral Health Knowledge
Self-Reported Oral Health Practices and Dental Service Utilization
In general, nearly half of the sample reported to brush their teeth twice daily, one-third to receive regular dental check-ups, and half to visit the dentist because of pain or bleeding gums. Self-reported oral health practices and dental service utilization are presented in Table 3 . Dental students were the majority among all disciplines to brush three times daily (57.1%). The majority of females also tended to brush their teeth 2 -3 times daily, and to not eat sweets. Among reasons for visiting the dentist, "dental pain or bleeding gums" was the most reported reason according to dental and engineering students (48.3% and 25.5%) and the only reason in cases of computer sciences students. Esthetics was the main reason for medicine, nursing, and science and literature students (24.0%, 6.7%, and 22.7%, respectively). Gender-wise, females primarily visited the dentist for esthetic reasons (70%) and males upon complaint (59.8%). Of those who wouldn't see the dentist no matter what dental students comprised (35.2%). A person's evaluation of oral health revealed that most students perceived their oral health as good (64.6%). Dental students were the majority among all disciplines to perceive their oral health as excellent (68.9%) and good (33.2%).
Discussion
The importance of this study lies in the fact that students from all disciplines were surveyed, and not only dental or other specialties as previous studies have done [4] - [14] .
Knowledge about the timing of the first dental visit was poor; this finding might be one of the risk factors for the high rates of early childhood caries. As expected, dental students were the highest among all to use auxiliary oral hygiene aids and base their choice of toothpaste upon fluoride content, but pharmacy students were the highest to use Chlorhexidine® mouth-rinse [92.6%] reflecting the educational background of these students. Education, socio-economic conditions, psychological stress, and cultural and religious beliefs can affect oral health knowledge, behavior and practices [15] - [17] .
Cross-cultural studies conducted among dental students showed that oral health behavior was different among different cultures [18] - [21] . For example, use of miswak/siwak as an oral hygiene device was common in the Saudi population [39.9%] and this can be related to cultural and religious beliefs in addition to low cost and availability [22] . In the student sample studied, siwak was used by 33.9% of the students.
Studies have shown that oral health practices are determined by gender and females consistently exhibit significantly higher rates of good oral health behavior [17] [23] . Gender differences and better oral health knowledge and practices were found among the sample studied and this may reflect their interest in maintaining good appearance [24] . Due to higher female concerns about body and facial image, they would, thus, be more concerned about seeking regular dental care and possess better oral health awareness [13] .
The oral hygiene practices of the sample were similar to other studies since [52.6%] reported twice daily frequency of brushing and only [33.9%] reported flossing. Frequency of tooth-brushing and the use of dental floss have been investigated in many studies. Most studies report a high rate of twice daily or more tooth-brushing, yet the frequency of dental floss use remains low [4] [25] .
The unexpected high sugar intake among dental students might be related to reliance on oral hygiene and auxiliary aids as a major preventive measure, or access to dental care when needed. However, this fact is worth further investigations. In agreement with previous studies, our results suggest that in spite of access to free dental care provided by the dental colleges, periodic dental check-ups were only common among nearly one-third of the students [1] [26] [27] . A previous study showed that 80% of Jordanian adults received dental care irregularly; and the reason for dental visits was for emergencies, i.e., pain [26] . In another study, 47% of a sample of dental, dental technology and dental hygiene students delayed dental care until they had a toothache [27] .
Results of the present study indicate students' dental care seeking behavior at a university dental clinic for preventive check-ups was lower [29.1%] than in an Italian university [59.9%] [25] and nearly the same as in a Turkish university [30.3%] [14] . Oral hygiene practices in developing countries like Jordan are based upon tradition and culture with prevalent use of indigenous substances [26] . It has been noticed that most health beliefs and practices are learned and practiced at home; and professional help is only sought when home remedies fail [27] . However, strong reliance on self-care may undermine the effectiveness of organized oral health care by delaying dental visits or considering them unnecessary [7] .
Finally, most of the students had distorted perceptions than what was actually the case; the majority perceived their oral health as being good [64.6%] regardless of the poor frequency of oral health and preventive-related practices reported among them.
Therefore, it is the role of both dentists and dental hygienists who specialize in oral disease prevention to improve oral health knowledge and practices [21] [28] . The presence of a dental hygienist in health centers would lead to a paramount improvement in community dental health. Systematic oral health education programs should be implemented with all educational levels and ages to support the improvement of regular oral self-care practices and oral health [14] .
Conclusion
The knowledge of university students was lower than what was expected from a population with high literacy as well as the poor oral health practices and dental service utilization in a sample with easy access to dental care. Dental students showed higher knowledge and better oral health practices among the disciplines studied. Based on the findings, dental students may serve as good role models for their colleagues and community. It is also very important that dental hygienists take an active role in educating students in the aspect of oral health.
Limitations of the Study
This study had limitations since it was based on a self-reported questionnaire therefore, answers may be biased, and subjects may also forget relevant details which may affect the results.
